Objective: To present the case of an 18-year-old collegiate decathlete with a SalterHarris type I epiphyseal plate fracture of the proximal humerus. Background: A collegiate decathlete was playing flag football and fell on an outstretched arm. He was taken to the emergency room and diagnosed with a type I epiphyseal plate fracture. Differential Diagnosis: AC sprain, dislocation or subluxation, rotator cuff tear, labral tear. Treatment: Active and passive range of motion exercises were completed after two days of immobilization. He then started strengthening exercises and returned to competitive activity in 10 weeks. Uniqueness: Proximal humeral epiphyseal plate fractures are uncommon injuries, especially in athletes over the age of 15. Conclusions: If an accurate diagnosis is made, an appropriate conservative rehabilitation program can be implemented to safely return an athlete to participation without permanent deformity following a type I Salter-Harris fracture.
Background
Epiphyseal plate fractures are commonly seen in the adolescent athlete. The shaft of long bones in children, called the diaphysis, and the head, called the epiphysis, have cartilaginous gaps between them to allow for growth. This hyaline cartilage is called the epiphyseal plate. Between the epiphyseal plate and the diaphysis is an area called the metaphysis where growth occurs when chondrocytes multiply and enlarge. By the onset of adulthood, the growth plate disappears as the epiphyses and diaphysis fuse together. 1 The age at which the bones are fully fused varies depending on the person and the joint. Complete fusion usually occurs in women by age 18 and in men by age 20. 2 Some researchers stated that there is no risk for epiphyseal plate injury after the age of 18. 3 With regard to the humerus, proximal epiphyseal plate fractures occur most commonly in children between the ages of 11 and 15. 4 Epiphyseal fractures are defined by the Salter-Harris system. The classification breaks down the fractures into five denominations, depending on the mechanism Case study of injury and the severity of damage. A type I fracture occurs when shearing or avulsion forces are distributed to the epiphysis. A widening or other distortion of the epiphyseal plate may be visible upon x-ray evaluation when compared bilaterally. Type II epiphyseal fractures occur with the same mechanism as type I, but the fracture line will continue through the metaphysis. These two injuries rarely compromise the blood supply to the epiphysis and therefore heal rapidly without complication. 5 Type III fractures occur when there is a vertical fracture line through the epiphysis and a horizontal line through the epiphyseal plate. This genre occurs from a shearing force through the articular surface of the bone in a vertical direction. A fracture that crosses the epiphysis, epiphyseal plate, and the metaphysis is classified as a type IV on the Salter-Harris scale. A vertical splitting force is the most common mechanism for this injury. The last classification of fracture, type V, occurs when compressive forces are directed to the bone in a direction uncommon to typical motion, such as a long axis stress to the humerus. The category III, IV, and V fractures are reasons for concern because they may compromise the blood supply to the epiphysis causing permanent damage or disability. 5 The cartilaginous makeup of the epiphyseal plate puts it at a higher susceptibility for injury than other more commonly injured shoulder structures in adults, 4 such as the labrum, the acromioclavicular joint, the rotator cuff muscles, and the joint capsule. Acute epiphyseal plate injuries are commonly seen in the distal radius, hand, clavicle, distal humerus, femur, lower leg, ankle, and foot. 2 Approximately 2% of all epiphyseal plate fractures occur in the proximal humerus, 6 usually as the result of falling on an outstretched hand to break a fall. 4 Of this 2% occurring in the proximal humerus, 29% are Salter-Harris type I fractures and 71% are type II. 6 Treatment in the same group consisted of no reduction 71% of the time and closed reduction for the remaining 29%. 6 Most of these fractures are treated conservatively with immobilization until pain free followed by early range of motion as reduction is not needed due to the lack of displacement and rapid unification that occurs post-injury. 7 Further, reduction does not appear to improve patient outcomes with respect to mobility and humeral alignment. 8 The majority of patients with type I fractures have excellent results as long as the blood supply to the epiphysis is not compromised. 
Case Presentation
An 18-year-old track and field decathlete was playing a pickup flag football game and fell on an outstretched arm. He felt something funny in his shoulder, but continued to play. Later in the game, he fell directly on the same shoulder. He then had immediate pain and loss of function. He was taken to the emergency room by a teammate after the conclusion of the game. He had no prior history of any injury to his right shoulder.
Assessment and Diagnosis
The patient was assessed by an orthopedic surgeon associated with the university's athletic programs in the emergency room. The patient was able to flex and abduct the shoulder with light assistance, but the motions were uncoordinated due to muscle inhibition secondary to pain. No tenderness was palpable over the AC joint. Special tests were difficult to perform due to the patient's level of pain and decreased range of motion. Evaluation of the subject's neurovascular system revealed no abnormalities. Differential diagnoses were ruled out when x-ray films revealed a widening of the epiphyseal plate of the proximal humeral growth plate on the involved side when compared bilaterally (see Figure 1) . He was then diagnosed with a SalterHarris type I epiphyseal plate fracture.
Clinical Course
The athlete was fitted with a sling and instructed to abstain from any upper extremity activity other than active and active assisted range of motion exercises and isometrics for internal and external rotation for the next week (see Phase 1, Table  1 ). He was also instructed to avoid the 90/90 position (90 degrees of shoulder abduction combined with 90 degrees of shoulder external rotation and 90 degrees of elbow flexion) as a precautionary measure to protect the injured humeral head from any shearing that may displace the epiphyseal plate. The athlete met with the athletic training staff five days post injury and progressed quickly through the range of motion exercises. He was reevaluated 7 days after the injury by the same team orthopedic surgeon. At that point, the orthopedic surgeon advised the athlete to begin strengthening exercises with a theraband for one week, progressing into isotonic strengthening exercises based on the improvement in his range of motion. Exercises were chosen for the scapular stabilizers, rotator cuff, and deltoid muscles initially in a pain free range of motion to help minimize the risk of epiphyseal plate displacement (see Phase 2, Table 1 ). His level of pain and continued lack of full range of motion in an abducted and externally rotated position warranted a continuation of the avoidance of exercises that put him into the 90/90 position. Proper form was stressed while the athlete completed sets of 15-20 repetitions. He was also able to start using an upper body ergonometer to increase strength and endurance of the shoulder musculature. The athlete returned to running activities as tolerated ten days after the injury based on his decrease in pain and reduction of muscle inhibition due to pain.
Three weeks post injury, the athlete began completing more difficult exercises including manual resistance for the scapular stabilizers, tubing internal and external rotation from the 90/90 position, dumbbell exercises for the deltoid and triceps, and biceps long head strengthening in sets of 10-15 repetitions (see Phase 3, Table 1 ). The athlete progressed to this phase due to the near full recovery of his range of motion and because the exercises in phase 2 were becoming easy for him to complete. The 90/90 position was introduced because it no longer caused the athlete pain and his range of motion in external rotation had improved. Repeat bilateral x-rays taken 22 days post injury (see Figure 2 ) revealed no epiphyseal abnormalities when compared to the previous images taken on the date of injury (see Figure 1) . Dynamic stability exercises were added to the rehabilitation program (see Phase 4, Table 1 ) because the epiphyseal gap returned to normal on plain films and compression of the proximal humerus no longer needed to be avoided. Further, all exercises could be completed pain free and more difficult activities were reasonable. Exercises were chosen based on the necessity of the athlete to compete in throwing events. The following week (day 32 post-injury) the athlete began taking part in all aspects of practice except throwing drills. At this point, the athlete began a throwing progression (see Phase 4, Table 1 ). He progressed to the shot put and discus motions after coordination of the overhead throw had returned to pre-injury status. He was cleared to return to full participation by the orthopedic surgeon ten weeks after the injury when his strength, range of motion, and dynamic stability were equal bilaterally.
Discussion
When working in the college setting, it is easy to forget about the possibility of epiphyseal plate injuries. It is important to rule out this type of injury to avoid compromise of the blood supply to the epiphyseal plate and premature closure of the growth plate, 5 especially in the higher Salter-Harris classifications (III-V). Simple diagnostic x-rays must be taken to rule out epiphyseal plate injury and avoid permanent damage that can occur if displacement of the humeral epiphysis occurs. While epiphyseal plate injuries are rare at the proximal humerus, the possibility should be left open in athletes up to age twenty. 2 The location of the fracture and the age of the athlete make this case unique. Proximal humeral epiphyseal plate fractures are uncommon, making up only 2% of all epiphyseal plate fractures, 6 especially in a patient over the age of 15. 4 Pain and loss of function are the main symptoms of this type of injury. After a detailed history is obtained and an evaluation is completed, an accurate diagnosis is the key to treating epiphyseal plate injuries. This can be ameliorated by obtaining x-rays or other imaging techniques to rule out other boney or soft tissue injury. 4 Treatment should follow a similar progression for adolescent athletes as compared to the one outlined for this collegiate athlete. Some exercises should be added or removed to make the rehabilitation program specific to the sport or activity the patient performs. The exercises presented for this particular case can be used in Theraband shoulder flexion, abduction, and extension UBE for shoulder musculature endurance Bike workouts for conditioning, begin running at day 10 *Criteria to progress = near full ROM, exercises become easy to complete Use light weight throwing implement and progress to competition grade implement Use competition implement with full velocity Increase repetitions and complete full throwing practice *Criteria to return to full activity = full ROM, strength, and dynamic stability bilaterally; completion of throwing progression; psychologically ready to compete; and clearance from orthopedic surgeon most upper extremity injuries that overhead throwers may sustain. Special caution should be taken when progressing epiphyseal plate injuries due to the permanent damage that can be encountered. An orthopedic surgeon should remain informed throughout the rehabilitation process, and follow-up films are necessary to rule out displacement and ensure proper healing before progressing the athlete to more advanced exercises.
The athlete was treated with immobilization initially, except for supervised active and active assisted range of motion exercises. This is standard care for type I proximal epiphyseal plate injury, as reduction is rarely necessary 6 due to the minor displacement and rapid healing that occurs. 7 When strengthening exercises were initiated, exercises were chosen to isolate the scapular stabilizers, rotator cuff, and deltoid muscles. After basic strength was regained in the rotator cuff and the muscles surrounding the scapula, more difficult exercises to promote dynamic stability were added. Dynamic stability exercises were essential to the program as the shoulder muscles must work together to properly position the humeral head when performing athletic activities. 10 These exercises were chosen based on the events that the athlete competes, especially shot put and discus where proper shoulder function is essential to maximize performance.
Return to activity was allowed when the athlete had full pain free range of motion, bilaterally even strength, and appropriate neuromuscular control to compete in his events. When asked if he felt comfortable participating in all activities, the athlete stated that he was ready. Evaluation by the orthopedic surgeon gave the final clearance for full participation.
Conclusions
The case presented shows an epiphyseal plate injury of the proximal humerus in an 18-year-old athlete. An accurate diagnosis was made and an appropriate rehabilitation program was implemented. This case shows the possibility of epiphyseal plate injury in the collegiate athlete. These injuries must be considered in the collegiate athlete to ensure proper management and return to full activity without long term complication. 
